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(57) Abstract: A novel glucose dehydrogenase, which is an oizyme hav- 
ing a high substrate specificity, being ec<momical]y produced, being free 
from any e£fect of dissolved oxygen in a sample and having a particularly 
high heat stability, can be obtained by culturing a microorganism belonging 
to the goius Burkholderkt and being capable of producing glucose dehy- 
drogenase and then collecting the glucose dehydrogenase from the culture 
medium and/or the microbial cells. 
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^;i/n-X-fe>1^'«. 1962^{CC 1 arktLyons \Z^^TifJl^3-7,:t 
^■-y^-i£tmmmm^U^'^t>iircn-('t±.>'^-(Dm^ a.c.Clark,J.aiid 
Lyonas,C. "Electrode systems for continuous monitoring in cardiovascular 
surgery. " Ann, n.y. Acad. Sci. 105:20-45) ifimiSHz^nx&.^. iKl40^e^©K 

^KD^'Diz. ^;i/3-xir>-y-(c. mmtLx^}va-7.:t^>^^-^^um 
m^m\zmm^^c^^tu<. jEmfsim^i)mf3iPi^t\^^'^mM.\zm]:^^o 
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^J;^«. (Bacillus) Ji**®i5^;i/3-Xx t K ny-^-- If (ECl.l. 

1.47) 'BLU^V:fh=iy:fyX (Cryptococcus) Ma5l5^;m-Xxt H 0^:^- 
(ECl.l. 1.119) dt^snrviS. 

M#©^;^3-xxt:HDy:^— ^ (bci. 1.1.47) j8-D-i^;i/n-x+ 

NAD(P)* ->D- d 9^ h>+NAD(P)H+H*®S;5*ftklif 

0. ^^©^;i'3-X7^t HDy:^— If (BCl.l.1.119) D-^il^n-J^+N 

ADP* -"D-d-^jWny 7^ h>+NADPH+r©SJiS:^MS1"S]^^"r*0, ICf 

Sode.K. »Tsiigawa,W. ,YaiBazaki,T. ,Watanabe,M.,Ogasawara, 
N. , andTanaka, M. , (1996) Enzyme Mi crob. Techno 1. 19, 82-85. Yamazaki.T. ,T 
sugawa.W. .andSode.K., (1999)Appli Biochemi and Biotec. 77-79/0325-t>, Yamaz 
aki,T..Tsugawa,W.,andSode,K., (1999)Biotec Lett. 21, 199-202C:feViT. MM 
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;i/xU7 • -k/lv-T (Burkhorderia cepacia) ;£#SIT-5J1 

(mm : 
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(DTSK gel G3000 SW (mv- (t^c) M) Vifc^JPiiji^ 
h 7 -fw^ ViT. Mi^a 3 8 0 k D a^Tj^fo 

4 S'CfifjBc (T r i s -HC lig»?Se> pH8. 0) . 

(4) mm^^mmiz}iiD&<D^fa.-y hum^^m^y/'^^n^^^z.t^ 

(5) mmn'i'^m^>^'^^mifi^h^uAcr$>^^t^^^tf?> u) © 

(7) (D □ - X JittTKf^^m. 

6 0 kDair^J-^imSkDa^^-rifr/rL-y 

@TSK gel G3 0 0 OSYf (MV- iW) U) ^m\f^rc^)VMM^U-7 
hifyy^-^Z^^^X. i)-^fil93 8 0 kDaS^r. 

4 5'C#i£ (Tr i s-HClgif«^. pH8. 0). 
(9) if^^^SmSkDaWU-^^:!--; h30?ll^eMiS'>/1^^T*SC:^:?& 
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(1 1) ifffi^^^«j^6 0 kD a®1^-:/a:iy h*^ iB3^J#-^3 ©75 

2-^1 2 (or^/mMm^-^tsz: t^^WLtt^ (8)~ (lo) m'^rni>><Dir)v 

(1 2) Ilfia4 3 kDaOit:/a-y h0N7^$g5$t@3^j#-^ 5 ©75 ^miB^'J* 

"50:^^8 - 1 1 0 v^rn*^ 1 «fcffigt©^;i/3-xjiJi7Km^^. 

(13) i[E4)-^ai!S6 0kDa©1i-:/ar:yhdJ£4TO (A) (B) 
(B) i2^J#^3®75/miBa^JlC*5ViT, lXfi*l^075/m^S*«gJ«l, 

(14) 4 s'c^iai:? 5*c#)gK:^n^n«tttr-i'?£Wi-s^:i:*#ist-r 

^ (6) o[)y;i/3-;^m7jcm^^. 

(15) (iO)©^Jl/zi-:;;)!tt7KmS^m©i}-:/rL-y hT&^T. E5>J#^5©7 

(16) (15)(Z)^h^DAC©-g5?£n-h*b. E2?lI#^8fc:iB«©mSE3?»J^ 
^•r^DNA. 

(17) (15)©5^hi7n-AC0-iaJ*3-KL, E^J#^ltC^«J©^SIB^J 
0"5-&m»»^2 3 8 6-24 6 7 OifiSja^^U^Wt-^DNA, 

(18) (i5)©5"h^n-AC®j/^:?-;i/'^:/^H*n-HU, S^J#^l©m 
SBBa?«J©5'&mS#-^2 3 8 6-2 4 5 1 ©i&Sffi^WS'&tyDNA. 

(19) ^^^7D'-Ac©>^^:^;^^:/5^FTa&oT, B3a?iJ#^ 4 ©7^/^13 

^j©5-^75 1 - 2 2 ©75 /mE2?ij*^'r^'^:/^ h. 
(2 0) rm^n^^r^i^y/M^M. 

©iJ-yan^; hi:bT(6)©^;P3-XlK*mfis^*a^b#S. 

(DM7C^f1^T'e©SDS-!i?U7^U;U75 h*y;U«^^S!jtc:feViT. ^i-^l:*?J 
6 0 k D a *:^t* « 
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7 5'C#jfi (Tr i s -HC PH8. 0) , 

(2 1) E5a#^3i:::feViTT5yS?#-i-2'-l 2 <DT ^ .^WtB^^^tiZt^ 

(2 2) MIB^>/1^Rj^>mT© (A) *fc« (B) \Z^ir^>?'M;M'V^^ 
(21) ©^JWn-Xiltt*^i^^. 

(A) IB^iJS^SOys/mBBaai^W-rs^W^i'Ro 

(B) mmm^3<Dr^/mmm\z^\f^x. ixitnfk(D7^ymmmifim^. 

(2 3) SkTO (A) ^fctt (B) tei^-r^W'^^'M. 

(A) mmmns<D75.ymmm^^t^^>n^no 

(2 4) ^T® (A) (B) fc^f ^Wli'S^n-l^f SDNA. 

(A) ffi3?iJ##3©T$yKIB5»J*^t-S:$'>;'?i7K, 

(2 5) ^ilTCD (a) (b) lC^-rDNA*C»^ (24) CDDNA. 

(a) mnmm<om^mm(Do%. mS#-^7 6 4~2 3 8 0*>635:SiiSIB 

t 

(b) ia^m^l©^«E?«J®-5-6. ]BIS#-^7 6 4~2 3 8 O^^ei^-Si^Slfi 
DNAo 

(2 6) (24)Xtt(25)©DNAi&^Wr^m^;l'^^^-. 
(2 7) a8)<Z)>'^:^-;i'^y9"H&l^^-iJ-:/:i-y h&n- p-rs^SIB^J^fe 
-g^tr (26) ©mife^'^^ ^ 
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(2 8) (24)Xtt(25)©I>NA. Xtt(26)Xtt(27)0MMA.'^i7^-T?^Ki|glft 

(3 0) :f;vi^*;i/xuy • -feA'>TKS i** (ferm bp- 7 3 o 6) . 
(3 1) (6)-'(i4)©vii"nd^©^';v3-xii)i;7K5iie55g. (20)- (23) ©v>-rn** 
©i5^>/i^H, (27)0?^Higi^i<*:, x\t(zo)(Dmn^^t^mmmm^m\f^ftif)v 

(3 2) (6)~a4)©ViTn*^©;5^;P3-XE7KSI^^. Xtt(2O)~(23)0Vif 

(3 3) iBa«I#^2©T$/^BB^J^WrSi5'>/'«^'ja, 

(3 4) SB^J#^2©7$/mSB^J*Wt-S^W1i'K<£3-FrSDNA, 

(3 5) ia3^j#^i©m^ia^j©-5-&, *is#^2 5 8-7 6 1 *^e>;/a:?)msia 

3?«J'&tr(34)©DNA, 
(3 6) (34)XH(35)©DNAt. (24)Xtt(25)©DNA*2:©Jifc'&irDNA. 

(3 7) mmm^i(Dmmmm<o^^. sis#^2 5 8-2 3 s o*>&}fe«ifi« 

i2^J<&^ty(36)0DNA. 

(3 8) (36)XJi(37)©DNAifc^Wr^mm^^^^-o 

(3 9) (18)©'>^:^;l^'^:J^5^HBLtX/5-lJ-:/ar:y h*3-Hf SM^K^iJ* 
■^tr (38) ©iiajfe;^^ ^7 iJ' 

(4 0) (36)Xtt(37)©DNAXt;i(38)X«(39)©^^^^i7^-'CJ^®ij£^$ 

(4 1) (40)©?gMKJfe^*^s«siL.T. m)x\tm<DDNA<o^mmntLx 

< 1 >:^mm<o^}vzi~:^U7\^mmm^m^t^^mmw 
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7*U7 • -fe/i'>Ti:i^5e§nfc. :/;Pi7 3j^;W7*UTJg(c:jiif 

i|#W^!K>^l6-fe>^-(=f305-8566 B:^H^««mo< ITS 1 1 1» 

*m6)fcl»^<K>SK#^mFERM BP- 7 3 0 6 t UT^fe^nXVi*. 

ftTH^A^S^W^fi^ (Institute for Fermentation, Osalca, IFO) XitWmm 
^mWL^^^MU^MM Oapzn Collection of Microorganisms. JCH)(C^§6$ 
nx S 1^ '^}Vi7-^)Vy' U 7 • -y7(0 V> < "iPd^CDMtSKSlR 0 ^-grx i^;V'3 - 

fc. 

< 2 >*%g^© -xjitt*^^^ 

^'^ts^m'r^mmi^x:^mm^mm±^m'¥f)^Mi^^iz±Mmm-^'^^. 

L-T^ey-x, D-^i^a-T.. D-T>y~x. x>:/>» # 
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mmmtLx\t. 6-su>mM. -^^^-y^A. ts^)^i,. :^)v-> 

(DTSK gel G3 0 0 0 SW (my- (ft) m) ?&ffiVi&y;m®^D-7 
hif^y-i-iZ^^-^X. 5^?jlij!?j3 8 OkDa<&^-r. 

4 5'C#jg (T r 1 s -HC pH8. 0) „ 

7 5'C#jttfc'bfiftttr-i^*Wt-S (03 (a) #81) . ^lOJc^fc, 
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0 k D a . 

7 5X:#jfi (T r i s -HC li^M, pH8. 0) . 
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\z. mMmizmmmiiiifi(&<ii':>it<Dif>^Lni^\f>o v>fnfcbT*>. 7-^':/=^ 

i: D ^©il«@2^JRj;i^:^SSB^J J; o T n - K 1^ 7 5 / mi3>?'Jd« 

m^ii^tisi'DnKDx. cn^(Dmm\z^'::^\f>xit^'^^T^^ii\z^'oX'hmn 
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>/"^ K 3 - S *) ® ^ o T J: Vi. 

~2 3 8 0*^eJ&:SmSia^J*^CfDNA)&t#frf &n-5. i2a?>J#^l©mSi23?iJ 
0"5-6, tfiS#-^7 6 4-2 3 8 035i6J&:«JSa&iB^Jtt> K^J#^t3®T5yK 
IBa?(I*#-r§GDHOalJ-::/rLny h?£3-HLTVi«. 

f S D N AT* o T %> .k V^. 

i^. @B^J#^10i£SE3?iJ©5-^, i^X#-^2 5 8-7 6 li)^^13.^m.&mm 

D D 7 X y -;v-r > K 7 X y (dcip) <&-&tr i omji u >^ % u A^^g^ (pH7. 
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i^m\z\t&.y<D^^\zv xmm $ n« . 

mmizjiiommiim^n. jjJstc0DT:/aT-7— t?-^^®®^^^^C7u;n8SK 
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m-r^immmmmi^miyxi^'^^o mmmm\t. ^^^-(Dm^^mtm^^t^ 

n^w-m^mitLx^^^^-tmrnvxh^r^^o 

^U'-=i>ift^WiO)^^^-tvx\t. ^§^wi^mifixnmm\zmmvm^ 
7T-5^*ifctty^x5 \iif^^mt5i=i'm.^^mtvxm^-^nft%(Difimvx\f> 

Lambda gtlO. Lambda gtUiSi^ifim^^n^o :^^X5HtbTtt, 

X^xU t7 • 3U*1if3E«^i»^:"rS«-&fctt. PBR322. pUC18, pOCllS, 
pUCl9, PUC119, pTrc99A, pBluescriptfe^^V^tinx^ FT?*«SuperCosl;^i! 

=i'^^^x^^^±mmk(omm\z^m\ytcmwLmmx^m\^x^i7^-mw^ 

■;^mt. ^j^^muv :ff'-'^^B^>^:^mx^n\t^< . m^\m±mMm>^(D 
'^(Dmm\z^y)WL^mmmt^t^^^-dumyrt<Dumx^i7^-^i^mr^o 

ii^-o^mmm^mxi^^^M^^<of^m.mmx^^<Dx$>tL\-simzmm.-^ni3i\f>a 
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mt. «x '>x U t r M«fflMTtt*;V a^QS J; § n > tf x > Mr 
;'?^;i/XM«lHMTtt:/oh:/^xht*. ##-^ttKUi£>t'KUR^, ^^mx\% 
^-(i7}:i'^:^=L\iV-l^B>m^(D:^m\z^r>xn'^t.tifiX^^> 
^7 hn #-1^-5^3 >^t> IS <fflVi Silt 5. . 
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'>a~i7a-x. t!;VH>m:fe^ 
it. P^x^;^. i^^jL^T.. t!-^-( yMii^i>^mm> XaJif^r)Vt!^)^ 

mmi^Eifi^m-^n^o -eofls. u>m«, ^si:^. ssm:^. v^^s^c/a. * 

^ii#;4'®GDH$4^"r-5®#:*'^tp«««?<^-^©**S5(u. ffjffi-r^cit 
^>L^^mfs.a\zx^. mL-^^mmt.m^mn^h^mL-t.mzmm-^ti^o gdh 
m\z^r)m^^mmL. 'A\r>x. ^(Dmi^^mmm:^m^rzW)'/^-J»f3:^<D 
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T^^o mnnwmn^pu. mn.^m csds-page) mizm-(0A> \^^^-rnm 

ifl-V^^o ^^}Z. oU-:/a.-y h^3-F-r^DNARt;/3lJ-:/:ir:y 

:ii^mm<Dmm^mi^. x\t:^mm<DU^m (.^)v^-^)V'f^)r - -fe/iv-rKs i 
3S«fiiiT*«t-s;&^, imm'&ii^^)'^-. #«ttJj?UT-, n^iSTn^atUT- 
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\tB^nm) ^j^x^^mnm (m^^^AgXAgc mm) ^^vi*. :^-^> 

um (a) , (b) ^^-ra-e^s. 

^ytytmm^ (a) , &rxii«iiimo^;i'3-;^##&Tii^;un-x#:&T-e 

0*^?9^^®4)-3t3tS«l«f (b) ^^-TEIT^S. 
C5 n - X icM-r ^ fS^ *^-r 0 T * 5 • 
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>t U If 


m 








mm 














H> (Amidon) 












/3-y>^:^-lf:^--X 


1^ 


D-5^3.^/-X 




D-u^^^y-x 




D-iJ':i{fh-X 




D-7n-X 




L-73-X 


mm 




mm 




mm 




mm 




mm 




mm 





r;!' • • x^— ^^-f X'f y • Ab7^U:*-nj?— (Bergey's Manual of Dete 
rminative Bacteriology) bT^f^fl"^ y;i/^5j^;i/xU TJSlCjgU. 

*T?tt:/;l/i'*;PxU7JSfc^J-dinTViS (Yabnuchi. B., Kosako, Y.. Oyaizu. 
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H. , Yano, I., Hotta, H. . Hashimoto, Y. , Ezaki, T. and Arakava, M. , Micro 
biol. Immunol. Vol36(12), 1251-1275, 1992; International Journal of Syst 
ematic Bacteriology, Apr, 1993, p398-399) . 

Mm^A^Wm^B (Institute for Fermentation. Osaka) XUM^t^m^m 
WL^^J^MUl^MWtOmn Collection of Microorganisms, JCM)(c^ff6$tlT 

mi^<Dmmm^^ i o o tv^t^<DmMm^^m i tc^^-r. 



^1 











7 ot: 


4 5*0 


KSl TK^ttW^J" 


100 


100 


JCH5506 7i(.m^m^ 


100 


100 




100 


100 


JCM5507 Tinm^m^^ 


100 


100 




100 


100 


JCM2800 T^m^m^ 


100 


100 


JCM2801 Ti^mi^m^ 


100 


100 


IF015124 T^m^m^ 


100 


100 


IF014595 Ti^m^m^ 


100 


100 


mmm2 ^;v3-xiitt7K; 







<i>mi^<Dmm ■ 

3}?u^:/h> . 1 0 g 

#@§Amj^ 1 s 
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NaCl 



5g 



EH3PO4 



2g 



5g 



EiDol (ABLE Co.^^ B:*:) 0. 14g 



Total. ^^tIc 



1 L 



7. 2 



*^II?K7L*4'C, lO^^m. 9. 0 0 OXgT^il^^lllL.. i(!5 6 Og®0 

6 0 g(Dm^^i omM(D^)>mt)^)':^j^mmn (ph6. o) yu 

y^ZfVT. iXViU^m 0*) Tl. 5 0 0Kg/cm2©H;^|I^Jn;tT> 

m^m^W^^-^L. iS^fc, -?-©±tS«x 410^6 9. 8 0 0Xg-e9 0 jg 

<3>»fg<Z)«S4 

l^7^i7S^3>*, ^i!^^iSTTriton-Xl 0 0*n S^lr;feSJ;5K:. 10m 
MU>^;^Ue7AM« (pH6. 0) "rS^J^mbfe. ^LT^ 4-^ -life. «0 
o<0»#l/fc. (4*0, 6 9, 8 0 0g. 9 0 . '^m^Wk^ 

i^'>3><£. 4^:7?; 1 5 0 0 oxgTfi 5^)-®. ?liS'ij>u. ±m^ntzo 

^<D-^m^Wiy^i^=yB>\::. IH:©0. 2 %Triton-Xl 0 0*#tH OmM 
U>m:i7U>:7Ai^®M (pHB. 0) ^M^tz. WSx'^. ^©^M;&> 0. 2% 
Triton-Xl 0 0<£^tyi OmM«J>m*U^7Aigfir?£ (pHB. 0) T^S^b 
SnfeDEAE-TOYOPEARL;^r7A (22iDm I D X20 c m mV- 
B*) Kl^H&bfc. ^J'WI^M*. 1 OmMU>m*U'>Aig|lfSg (pHS. 

-e®iilE3iJi5ml/m i nTffofco GDH«*!]7 5 iiiM©NaCm«^^ffl$n;/^o GDH 
ig<4<£'b:P7^^'S^3 0. 2 %Triton-Xl 0 0 ^^ff 1 OmMU >m 

*U'!7AS«f?K (pHB. 0 4*0 T-^. ®«rbfc. 
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•^^\zm.^mnmMW.^. mm-snfyyA (s. ommiDx?. 5 cm 

-X m:^. 0*) \zmL1to -^MyAkt^ib. 0. 2 %Triton-Xl 0 0 S-^ 
tfl OinMU>m*U*>AS«?K (pH6. 0) WUr^bStlTVi*. ^yAi^M 
1 OmM'J >^:<;U»>i^M®?^ (pH8. 0) 4'a)NaCl®0g[/&tO ~ 1 0 0 

npTco GdEm^<D$>^yyi7->3>ifim2om<DMcmm'^mmvrco odmit 

^h'Dyy^i^3>^Mit>. 0. 2% Triton-XlOO^^tri OiDlHJ>||;i!jUCy 

Aig»^ (pH8. 0) fsiuiy. ^mmmm^nrco 

n'J'^mi^tLx. 2,6-5?i7D;i/7xy;p-r>H7x/;j/ (dcip) Rtx 
:7x:^>$?p^ hu-;p:7x-h (pms) ^fflv^fc, KiS«^ux5^i/'>5^rL-y 

[f^-vm^(Om.M'VmMLrCo O.TSmMPMStO.TSmMDC I P"&W25iDMh U XHC 

ummv^, 2M^;vn-xiAii (Sija^gft : 77inM) (ommz^o Rl^^mil^^ 
^ytmwr (UVI60, ^^Mf^^, ^ip. 0*) ?&fflViT, ^5^;^n-x©Ji;^*^ 

<5i6*. DC I P©KJR»[:^T&S600nm?&!^ratt'bfcth«lb;fc, DC I 
P©^;i/®3t^^iC (22.23mMXcm-0 (U) 

:^nmmmzr:>\,^T. Native PAGBm^«c®I*^Jifibfc, sfcm^^lcijO^fl'tt. 
1% Triton-X100^'g'mris-Alaninegaf?K5^XxA*ffiV:>fe8-2 5% 2j?U 

fzo ^>Ai^M'^—:^'-tlyT. $^UifU':fV> (Thyroglobulin) : 669kDa. 
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7xU5^> (Ferritin) : 440kDa. tl^y—i£ (Catalase) : 232kDa, T;PH^ 
—if (Aldolase) : 158kDa, ^i^lfi^7)V:/^> (Bovine Serum Albumin) : 67 
kDa> :m;i/y5> (Ovalbumin) : 43kDa^ ^^hV'f^y—^y (Chymotrypsi 
nogenA) : 25kDa. 0)^ >A^M^M\f^fco 

^©Native UGEyMZ'V^f^r. m^m^^mrnVTco *y;i/*MT® 

2.0 OmM X 

0. ImM -hD>^;W— rh^l/UC/A 

0. 3iiM 7x:^5^>;>< h-9-;P7x-h 

2 OmM Tr i s-HC (pH8. 0) 

Native PAGB©«^fe©3g*<fcO. *S^^H:*-»mT*S ^1 ^0^^m 
ttij!5l4 0 OkDaTfe«J:i:5&tiiJII$n:fc. 

\t. ^mmom^^^^^-r) . :*:^m*7 0'cif3o^>ra> ^mm^'r?>t. 

(01#H8. l/'->'3tt70'C. 30min. i'i!ia3rn:fc*^^©^^fe^, 

:^mmWmm^m-?kQS.i;n%WWi^n^ fc. SDS-PAGEttTris-Tricine]g»«t 
y/'^i^Mitmrn^X^m^^n-otno Phast System(Pharmacia)tc.tO, ^UttM 
S-PAGB«^»S&tJ:oT> 2{cSim»iKJ6 0 kD a 1 4 3m<D^ >/'^i7m^^m 
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PSQ- 1 0) i3— jj-r/any h®N*^ST5 yg?gB5?iJo«lt^*ffofc, 

^^^©yjI'^jii'PV hi^^:7W"-<&«bfc. ^JVtVX. TSK gel G 
3 0 0 OSW C^y- m) ^MyJ^\t (8. OmmID X3 0 

cm my-, B*) , 10iMV>WtfJ^J^Ammm (PHS. 0) +©0. 

3M NaCltO. 1 %Tritoii-X100<&-g'tfJ&?^T¥«f^$nTVi-5. yyi7Sya 

> (1 2 5 III)' ^Mabtc. 7'D(D:$'>/^^n'^-:fy-^:^mmmm<Dj^^m^ 

^^•r?>rctb\zm\f>tco ^>/'^^n'^-:fy-tVX> ^uifuyny (ihyroglo 
bulin) : 669kDa> 7xU5"> (Ferritin) : 440kDa. ij^'y-'^ (Catalase) 
: 232kDa. T;i/H^— if (Aldolase) : 158kDa. ^z/M.m7 )\^y^y (Bovine 
Serum Albumin) : 67kDa, :t)VV^^y (Ovalbumin) : 43kDa, ^th^)'f^ 
/— y> (ChymotrypsinogenA) : 25kDa, <£ffiVifc. 
*^^®^)-^»ttiS!?j3 8 OkDaT*SJ:t)0^ «8^$n;/S:. 

Tr i s -HC pH8. O^X. & UiS) 1 ^^l^^iaftT-f > 
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wmmm^^mrnvTc ms (b) #m) . 

Tr i s-HC l|gff«^. PH8. 0«t'T> »6*>C8e>l^J-raS:«SST<>=^ 

mmtBrn^m^^v-^ m4 (b) #m) . 
mmms 

^aE«?«f*fi^ofco 05 (a) (b) tt. MStlr^© (^^;P3-X0#ttT 

^aair®B^fl3GDHOS[:gttv 409 nmlC^IR Wife tf-i^^S^b, 

— X©#«ETT-^ntt417nm'st5^ff 523nmRt;550nmfc 2 -ZXD^^fS. 

mmkmiiiKDWtitmGDH. %tht<OGDIi. ©iRJRIftSttGluconobacter sp. 
^^Vi^Acetobacter sp. Oxt D— A^'&^TfTffTViS 
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<KbTVifc (is/lT®i:M#Slo Adachi,0.,Tayama,K., Shinagawa.E, . Matsushit 
a,K. and Ameyama,H. (1978) Agr. Biol. Chem.. 42, 2045-2056. ; Adacbi,0., Hiyag 
awa.B., Matsushita.K. and Ajneyama.M. (1978) Agr. Biol. Chen.. 42. 2331-2340; 
Ameyama.M. and Adachi. 0. , (1982) Methods Enzyiol. , 89, 450-457; Adachi.O., 
Tayama.K., Shiaagawa,B., Matsushita,K. and Ameyama.H. (1980) Agr.Biol.Cb 
em., 44, 503-515; A]neyana,M. and Adachi, 0. (1982) Methods Enzymol.,89,491-4 
97) . 

^:/^H>'-^x>ij— (Mnf^m. ppsQ-10) tCctoTs/msaa^J^ 
®j!ge^£PCRfc<fcDJiiiif sc:t<£^»fc. ■r?^^^•^^ i 6n&<D^':f^]^m(D 

tPOPGRp^^^v-^xif'f >b;^, e:0iffi©PCR:/^-r'7-<£ffiv»^^fe 

Ct^ViKSmoyyAtC^bTPCR^ffi^ofctJl^. mSO b p ©it^^^r 

6^»©N5|5fi!l3&^e.6^»S®P r odi& 1 l^Se©A r gtcffl^r^iSfei^ 
iBa^J (gB?«J#-^8) 3j)?mm$n, *iil|i»eT»rM-3^l^/31^y:xr:y hOjte^Sf 
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a-y h(DN^miz^n^7^y^mmt. mmm^ i ^o)m&m^2 4 52- 

2 4 6 6 (Dm-m^miz^-oxmrn-^n^ 5r 5. ymn^i)^-wi.t^cti!)^?>. m 

l^-T § t *!J §g U fc C t {eiS:^ V^T § „ 
^liB^l 0 

0. 1% Triton X-lOORmnMCaClaS-^tyS OiiMU>K*Ul>Aig|lfiR (p 

H7. 5) fp\z^mmmmwi^fR(Dmmmm GDH (NAD-GDHtm&f) s-en 



^2 


n^mMm^ (%) 




NAD-GDH 




0 
1 5 
3 0 


10 0 
2 0 
5 


10 0 
10 0 
10 0 
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t-j&ifc-fe. mmw^Timi^Bmi^^)^'^h> log, ^^jswis ig, Naci 5 

KH2PO4 2g, 5g; m pH 7.2)*ffiViT. 34'C'C-Bft^Mb;^. 

^mb:^mf»^$iS'i>^AI^lcJ:OIi|iDtb;l^. ^.omi^^iom MCU 20idH Tris-H 
Cl(pH8.0), ImM BDTA. 0. SX SDS. lOO^ig/inl0:/DT-r :^—^fK*'^t^^^S^CM 

<2>GDH a-»J*yany hCDN^^SST^ymiB^^UCD^tJt 

T^/Bfe'>-i7x>-9— (^^i8f^^ii> ppsQ-10) \zxy)mm7^ymMmo 
m#^2~i 230^e,?^^i iaS}0^e.i^fig$ns^>^5"b*iB^j<£^t?e:t3^>tW^ 

<l>l?ilMbfcDNAl Ai g^^JIS^mSauSAITISJ^^^^bfco J:tl<&CIAP 

(#':7>//Miifi3l57;i/;«7U3i^x7 7i5'-if) mmvfco nx^H-e^ssu 

perCosI (Xh^S^'-^^fcj&i^A^) ^BamHlMSIU. T4 DNAU5?— ^(CJ;D. Su 
perCos I K: a -1 5ttft JfeCSSjfift^DNASrH-SSauSAnf bT# &n;feDKA»f)t 

#^nfcmi^^DNATX'>xU k7 • 3UXL-1 Blue MR (X h ^ 

TabS^:tV-r S^>ii&tt^ J;rK7>lf ->U >ii&i4k:Lfcs&^n3TlOMg/ml0^:tT 
J: tK25 iii g/ml © 7 > b! -> U > ?&^mBI^3^^«ld> 6 Sfe b fc. # & nfc 
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<3>T#e.ti;fcalJ-:/rLr:>;/ h<&n- Hl-Sjt^^Sr-^tpnx^ HSuperCos 
®»rM-*xbaiT?gflstfe:^^;^^ ^*pucl8^c:m^^^^^^fc^ A»fM-?&^ty:/^ 

©LB|&«!T^^U. -en^nOilBIl[a©GDHi£1t*<3>t|^:mfci8-^feo ^©ife 

^J6^n^^>/1^R(Z)^)-^»»59.831Da7?a&D. y;i/i^3]^;V5=U T • ir/^S^T 
KSl$!|caii-:/ar:y hcDSDS-PAGETt) tJ^enfe^i-^Me 0 kD afcJSl^-ab 
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PCT/JF01/09SS6 



5' -CCCAAGCTTGGGCCGATACCCATACGCA-3' (E^J#-t 9 ) 
5'-GAGAAGCnTCCGCACGGTCAGACTTCC-3' (B3^J#-^ 1 0) 

LAG-CTS(SIGMAt:)©^'D-->^gBfi:Tafe'5HindIII^»^fctc:jfAbfe. n^tlfc 
yy7.S. H?fepFLAG-CTS/ai:#«l/fe. 
MS:/7X5 FpFLAG-CTS/aTX^^v'xU kT • n U DHSaMC R<*$J^® 

-x^>i^7l^*-A<&«imbfct;i5. irfc»c:BB3^J#-^2tc|B«$n«l 6 8T 

(iB^iJS^ 1 2 5 8-7 6 1) dmm^nfc. ^<Dm^m. 

5' -CATGCCATGGCACACAACGACAACACT-3' 1 1 ) 

5' -CCCAAGCTTGGGTCAGACTTCCTTCTTCAGC-3' (B3^J#^ 12) 
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'^^^-pTrcSQA (Pharmaciatfc) 6Di^D*-n>^^a{ffiT&S, Ncol/Hindlll 
«rS::^^X$ h*pTrc99A/r + afcc]:D. X5/xU hT • 3 UDH5 aMCRfSfe 

MBBpKSK pFLAG-CTS/a> pTrcggA/r + a^-^n^OODr/^XS HK<kt?TJ^ 
m^yUy^-fUT. (ISOOkgf) T?ftl^Lfc«. (4'C. 160.400Xg. 90 

> H 7 X y (DCIP) ^-^tf IObMU U (PH7. 0) J; D . B 

pFLAG-CTS/a +. 

pTrc99Vr + at-<tS?^K^^i*^^«lilM + + + 

GDHfi&tt*?^ < , A < ^ - *SI^ b fcpTrc99 V r + a J: 5 J^Mifgtfe 
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^a;t^5. Uumz, 6-i?i7 n D 7 X / -)V^ > H 7 X y (dcip) ^tt^iomv 
±xmmvito <i<Dmm^i%<o^)Vd^}V7)V'fii)^^'^t^iomM mops 

g»»[(pH7. 0) tpX^UXSO^miSkmi^tc.^. .2 0mM^Jz^>^'^t5l 
OmM MOPSm«f« (PH7. 0) tpX^UX 2 0»mmmhXif}\^^)V7 

;Pxt H*:/Py=^^>^b;fc„ e:©M<&iOmM mop s^^^g (pH7. 
0) 4'i?^®"T?ii^K£4±¥^ift:$-&fc. mm\t4x:xuwvrc. 
mfRmm^f^mmtLx. #fli®K:Ag/Agc k ^sjc:p tMs^vi, 

-Cif;P3-X©^S^£ff5J:t*tT?#;/h (0 6) . 
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1 OmM MOP SM1S?K (pH7. 0) ffT^Sil? 3 O^^PBmSLfc^. 20 
mMU>?>^"&€f 1 OmM MO P Sig»?K (pH 7 . 0) ff'T^iaTa 0^)-^ 
!/mhXtt)Vdf}V7}V'f\i\^^':fUv^>ifh1t, ClCDM^l OmM MOP 
SiSifSi (pH7. 0) 4'Tl[fiTll^W£il±¥!ll{bS1t/S:. «®tt4'CT«# 
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1. :f)Vi7^)v^^)7m\zmL. if)v:n-7.isi,7iimm^^n^'r^mtit:^ 
1 x« 2 izmm<D^)izi-xssLj^mmm(Dmm:^^o 

6 0 kDat5)-^«*5l4 3 kDaS^fitr/rL- y hjO^esQ:*. 

<E)TSK gel GSOOOSW (^V- (%) SS) SffiV^fcyjl/JSiii; 

4 5r#ig(Tris-HClg«a[. pH8. 0). 
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(i)M7c^f=i^TT©sDs-5i?uT^u;wy5 Hy;i/«^^!ci!ifc*5ViT. ^^mm 

6 0 kD a t^=f'mm4 3 kDa^^f hi>^61^^. 

®TSK gel G3 0 0 0 SW(my- (t*) I?) ^m^1t^)VmMi7U'^ 

h^^7^-fC:feViT. ^)-^*$?j3 8 0 kDa^&^f. 

4 5'C#ja (Tr i s-HC ligSf«[. pH8. 0). 

9. l&gB^d-^SmSkDaCDiJ-y^a-y h*t||^e^^ 21 

9 Bm<D^)l □ ~X Jltt^^i^^, 

11. l&iB^)-^«6 OkDa©U-:/a-ty h;$t. E^J#-t 3 ©75 2 

~i 2©r5/^iB?!l*'&trc:t*4*«t-r«fll*:«8~i o©Vif n*^— jkk: 

^T^m^m 8-11 ©vi-rtD^^ i m\zmm<o^)vu-xm7i(^mmmo 

1 3. l(rlB^)-^«iKl 6 0 kDa©tJ-:/ar:y hdSfi^T© (A) (B) Id 

^TtJ'Wt^gTfesm^JSi 1 lc^i^©^^;P3-xiJizK^i^ig. 

(B) ffia?«j#^3©75/miB^jc:feviT, 1 xfi^cT 5 /mssdmjft, 

#^ 5 © 7 5 7 KiB3?>l Wr S 21 ^ t -r S 5^ h D - A C , 
:^SBB2?a©'5'&ifi«##2 3 8 6-246 7 ©^SE3?iJ**f SDNA. 
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18. m^mi 5mm(o^hi7u-AC(D->ifi-)v^f^\i^a'-\iL. mmm 
m<DU^m^i<D^-^m^mn2 386-245 i0igsE^j*^tfDNA. 

© -5 7 5 y 1 ~ 2 2 © 7 ^ y miB^j ^^Ts ^^5" H o 
20. rm^n^mt^^y/'^^mo 

6 0 kD a^^-r. 

7 SX^am (T r i s -HCl|gfif«^, pH8. 0). 
2 1. iB^J#-^3 te:feViT75>'m#^2~l 2 ©75 yifei2?II*^tJ2:iS# 

2 2. mB^>/^i7ni!)m~f<D (a) (B) \z^r^>/'^^M'^$>^m^ 

(B) iB3?ll#^3 075/»BB^fc*V»T, 1 Xtt1tl8c075 y«3SS55tltSI. 
2 3. BUT© (A) (B) te:^"ri5'>A^R, 

(A) Mmm^3<D7^/nmm^^T^^yj^i^mo 

(B) l2^J#^3©7^y®IE>?!Ifc:fcViTv 1 XttttSi:©7$ /iJ^Sdmife. 

2 4. SAT© (A) (B) JC^-r^>/1i7H?£3-l<f SDNA, 

(A) E^J#^3©75/miBa?(I*WrSi5'>/1^mo 

(B) mnm^3<D7^ymmm\z^^>x. ix\tm§k<D7^/mmmf)m^. 
m^^^-r^^y/^^mo 
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2 5. £^TO (a) (b) (C^-rDNAT*Slf^:^2 4HBii©DNA. 

DNA. 

2 6. tt^^2 4X«2 5Jc:S«®PNA<&^WrSiffll^;^^^i5'-. 

2 8. ||^^2 4Xtt2 5K:^«0DNA, X»»^^2 6 Xtt2 7 fc|B«©» 

2 9. W^^2 8|2®©J^SfeJfe{*:<£@«bT. tf^D N A0%iS]£tl t UT^^ 

3 0. y;P^3jN;WxU7 • •k/^>'7KS l:^ (PERM BP-7 3 0 6). 

3 1. s^^6~i 4®v>rn56>-^tcEic©^;u3'-xi8i7K^#^. w^^2 

0-2 3©Vifn*i-]Sfc^it©i5'>/1^K. tt*«2 7©J^SSM#c. 

3 2. m^me-^i 40\f>mif^-mK:Bm<Dif)vu-7.u:^mwm. x\tm:^ 

^2 o~2 3®v>-rn*^-3i©i5'>/'«^s<&-&tyi^;i/a-xT^>-fe-r^»> h. 

3 3. mm^2(DT^ywtMmm't^^>/'^i^mo 

3 4. fiB??!l#^2©7^y|feE^J*WrS^>/ti'M*3-]^1-«»DNA, 

3 5. B25!)#^l©ifiSIB9ll©5"&. ite»##2 5 8-7 6 1 *i&35:SifiSIB5>J 

#$r«^«3 4®Si©DNA. 

3 6. a^^3 4Xtt3 5fCEm©DNAt. »^^2 4Xtt2 5 {^©^©DN 
A^2:©iEtC-&trDNA, 

3 7 . BB^J#-^ 1 ©ifiSffi2?!I© 5 258-2380 H^mMm 
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m^-ktsm^ms eiamcDDNAo 

4 0. M:^^3 6X«3 7 t^i^©DNAX^i0^«3 8X«3 9 {CiB«©SlJfe 
4 1. lS*]S4OBBS0J^«teJft#:*«|lbT, i&*^3 6Xtt3 7 fe:BB«©D 
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1 2 3 4 5 



450kDa 



232kDa 



14QlcDa 



67]EDa 
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12 3 
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3/6 
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4/6 



(a) 



(b) 



bo 

\ 

Q 
O 




120 



0 20 40 60 80 100 




Rj&mt cc) 



(•c) 
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_ 10 
? 8 h 



6 h 
4 

2 h 
0 
0 



■ 40t: 



♦ ♦ 



♦ ♦ 



♦ ♦ 



10 15 

(mM) 



20 



25 



me 
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SEQUENCE LISTING 

<110> SODB, Kojl 

<i2o> mm^)va-7,fisiyi^mmm'&z^mm7i^mmm(Di^m:»m 

<130> KOI 262 

<141> 2001-10-31 

<150> JP 2000-332085 
<151> 2000-10-31 

<150> JP 2000-357102 
<151> 2000-11-24 

<150> JP 2001-276832 
<151> 2001-09-12 

<160> 12 

<170> Patent In Ver. 2.0 
<210> 1 
<211> 2467 
<212> DNA 

<213> Burkhorderia cepacia 

<220> 

<221> CDS 

<222> (258).. (761) 

<220> 
<221> CDS 

<222> (764).. (2380) 

<220> 
<221> CDS 

<222> (2386).. (2466) 
<400> 1 

aagctttctg tttgattgca cgcgattcta accgagcgtc tgtgaggcgg aacgcgacat 60 
gcttcgtgtc gcacacgtgt cgcgccgacg acacaaaaat gcagcgaaat ggctgatcgt 120 
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tacgaatggc tgacacattg aatggactat aaaaccattg tccgttccgg aatgtgcgcg 180 
tacatttcag gtccgcgccg atttttgaga aatatcaagc gtggttttcc cgaatccggt 240 
gttcgagaga aggaaac atg cac aac gac aac act ccc cac teg cgt cgc 290 

Met His Asn Asp Asn Tbr Pro His Ser Arg Arg 
1 5 10 

cac ggc gac gca gcc gca tea ggc ate acg egg cgt caa tgg ttg caa 338 
His Gly Asp Ala Ala Ala Ser Gly He Thr Arg Arg Gin Trp Leu Gin 

15 20 25 

ggc gcg ctg gcg ctg acc gca gcg ggc etc acg ggt teg ctg aca ttg 386 
Gly Ala Leu Ala Leu Thr Ala Ala Gly Leu Thr Gly Ser Leu Thr Leu 

30 35 40 

egg gcg ctt gca gac aac ccc ggc act gcg ccg etc gat acg ttc atg 434 
Arg Ala Leu Ala Asp Asn Pro Gly Thr Ala Pro Leu Asp Thr Phe Met 

45 SO 55 

acg ctt tee gaa teg ctg ace ggc aag aaa ggg etc age cgc gtg ate 482 
Thr Leu Ser Glu Ser Leu Thr Gly Lys Lys Gly Leu Ser Arg Yal He 
60 65 70 75 

ggc gag cgc ctg ctg cag gcg ctg cag aag ggc teg ttc aag acg gcc 530 
Gly Glu Arg Leu Leu Gin Ala Leu Gin Lys Gly Ser Phe Lys Thr Ala 

80 85 90 

gac age ctg ccg cag etc gcc ggc gcg etc gcg tee ggt teg ctg acg 578 
Asp Ser Leu Pro Gin Leu Ala Gly Ala Leu Ala Ser Gly Ser Leu Thr 

95 100 105 

cet gaa cag gaa teg etc gca ctg acg ate etc gag gcc tgg tat etc 626 
Pro Glu Gin Glu Ser Leu Ala Leu Thr He Leu Glu Ala Trp Tyr Leu 

110 115 120 

ggc ate gtc gac aac gtc gtg att acg tac gag gaa gca tta atg ttc 674 
Gly He Val Asp Asn Yal Yal He Thr Tyr Glu Glu Ala Leu Met Phe 

125 130 135 

ggc gtc gtg tec gat acg etc gtg ate cgt teg tat tge ccc aac aaa 722 
Gly Yal Val Ser Asp Thr Leu Yal He Arg Ser Tyr Cys Pro Asn Lys 
140 145 150 155 

ccc ggc ttc tgg gcc gac aaa ccg ate gag agg caa gcc tg atg gcc 769 
Pro Gly Phe Trp Ala Asp Lys Pro He Glu Arg Gin Ala Met Ala 
160 165 170 

gat acc gat acg caa aag gcc gac gtc gtc gtc gtt gga teg ggt gtc 817 
Asp^ Thr Asp Thr Gin Lys Ala Asp Yal Yal Yal Yal Gly Ser Gly Yal 

175 180 185 

gcg ggc gcg ate gtc gcg eat cag etc gcg atg gcg ggc aag gcg gtg 865 
Ala Gly Ala He Yal Ala His Gin Leu Ala Met Ala Gly Lys Ala Yal 

190 195 200 

ate ctg etc gaa gcg ggc ccg cgc atg ccg cgc tgg gaa ate gte gag 913 
He Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu He Yal Glu 
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205 






210 








215 










cgc ttc cgc 


aat 


cag CCD gac 


aag 


atg 


gae 


ttc 


atg gcg 


ccg 


tae 


ccg 


961 


Arg Phe Arg 


Asn 


Gin Pro Asp 


Lys 


Met 


Asp 


Phe 


Met Ala 


Pro 


Tyr 


Pro 




220 




225 










230 










teg age ece 


tgg 


gcg eeg cat 


ecc 


gag 


tae 


ggc 


ccg ccg 


aac 


gac 


tac 


1009 


Ser Ser Pro 


Trp 


Ala Pro His 


Pro 


Glu 


Tyr 


Gly 


Pro Pro 


Asn 


Asp 


Tyr 




235 




240 








245 








250 




ctg ate etg 


aag 


ggc gag cac 


aag 


ttc 


aac 


teg 


eag tae 


ate 


cgc 


gcg 


1057 


Leu lie Leu 


Lys 


Gly Glu His 


Lys 


Phe 


Asn 


Ser 


Gin Tyr 


He 


Arg 


Ala 








255 






260 








265 






gtg ggc ggc 


aeg 


aeg tgg cac 


tgg 


gee 


geg 


teg 


geg tgg 


cgc 


ttc 


att 


1105 


Val Gly Gly 


Thr 


Thr Trp His 


Trp 


Ala 


Ala 


Ser 


Ala Trp 


Arg 


Phe 


He 






270 






275 








280 








ccg aac gac 


ttc 


aag atg aag 


age 


gtg 


tac 


ggc 


gte gge 


cgc 


gae 


tgg 


1153 


Pro Asn Asp 


Phe 


Lys Met Lys 


Ser 


Val 


Tyr 


Gly 


Val Gly 


Arg 


Asp 


Trp 




285 






290 








295 










ccg ate eag 


tae 


gac gat etc 


gag 


ccg 


tac 


tat 


eag cgc 


geg 


gag 


gaa 


1201 


Pro lie Gin 


Tyr 


Asp Asp Leu 


Glu 


Pro 


Tyr 


Tyr 


Gin Arg 


Ala 


Glu 


Glu 




300 




305 










310 










gag etc gge 


gtg 


tgg ggc ccg 


ggc 


ecc 


gag 


gaa 


gat ctg 


tae 


teg 


ccg 


1249 


Glu Len Gly 


Val 


Trp Gly Pro 


Gly 


Pro 


Glu 


Glu 


Asp Leu 


Tyr 


Ser 


Pro 




315 




320 








325 








330 




cge aag eag 


ccg 


tat ccg atg 


ccg 


ccg 


etg 


ccg 


ttg teg 


ttc 


aac 


gag 


1297 


Arg Lys Gin 


Pro 


Tyr Pro Met 


Pro 


Pro 


Leu 


Pro 


Leu Ser 


Phe 


Asn 


Glu 








335 






340 








345 






cag acc ate 


aag 


aeg geg ctg 


aac 


aac 


tac 


gat 


ccg aag 


ttc 


cat 


gte 


1345 


Gin Tbr He 


Lys 


Thr Ala Leu 


Asn 


Asn 


Tyr 


Asp 


Pro Lys 


Phe 


His 


Val 






350 






355 








360 








gtg ace gag 


eeg 


gte geg cgc 


aac 


age 


cgc 


ccg 


tac gae 


gge 


cgc 


eeg 


1393 


Val Thr Glu 


Pro 


Val Ala Arg 


Asn 


Ser 


Arg 


Pro 


Tyr Asp 


Gly 


Arg 


Pro 




365 






370 








375 










act tgt tgc 


gge 


aac aac aac 


tgc 


atg 


ccg 


ate 


tgc ccg 


ate 


gge 


geg 


1441 


Thr Cys Cys 


Gly 


Asn Asn Asn 


Cys 


Met 


Pro 


He 


Cys Pro 


He 


Gly 


Ala 




380 




385 










390 










atg tae aac 


gge 


ate gtg cac 


gte 


gag 


aag 


gee 


gaa cgc 


gee 


gge 


geg 


1489 


Met Tyr Asn 


Gly 


He Val His 


Val 


Glu 


Lys 


Ala 


Glu Arg 


Ala 


Gly 


Ala 




395 




400 








405 








410 




aag ctg ate 


gag 


aac geg gte 


gte 


tac 


aag 


etc 


gag aeg 


ggc 


eeg 


gae 


1537 


Lys Leu He 


Glu 


Asn Ala Val 


Val 


Tyr 


Lys 


Leu 


Glu Thr 


Gly 


Pro 


Asp 








415 






420 








425 






aag cgc ate 


gte 


gcg gcg etc 


tac 


aag 


gae 


aag 


aeg gge 


gee 


gag 


eat 


1585 


Lys Arg He 


Val 


Ala Ala Leu 


Tyr 


Lys 


Asp 


Lys 


Thr Gly 


Ala 


Glu 


His 






430 






435 








440 
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cgc gtc 
Arg Val 

ccg aag 
Pro Lys 
460 
gcg aac 
Ala Asn 
475 

acc ggc 
Thr Gly 

ccg cag 
Pro Gin 

gcg acc 
Ala Thr 

gac cag 
Asp Gin 
540 
gac gag 
Asp Glu 
555 

ttc gac 
Phe Asp 

ccg age 
Pro Ser 

acg tat 
Thr Tyr 

gag gtc 
Glu Val 
620 
ttc aac 
Phe Asn 
635 

atg ggc 
Met Gly 

ttc gac 



gaa ggc aag 
Glu Gly Lys 
445 

ate ctg ctg 
He Leu Leu 

age teg gac 
Ser Ser Asp 

gtg teg ttc 
Val Ser Phe 
495 

gag atg acg 
Glu Met Thr 

510 
gaa gcg gcg 
Glu Ala Ala 
525 

gag acg cag 
Glu Thr Gin 

etc gac gcg 
Leu Asp Ala 

tgc ttc cac 
Cys Phe His 
575 

aag acg gcg 
Lys Thr Ala 

590 
gcg ate gac 
Ala He Asp 
605 

tac gcg acc 
Tyr Ala Thr 

gac gaa ttc 
Asp Glu Phe 

gee gat gcg 
Ala Asp Ala 
655 

cat ccg aac 



tat ttc gtg 
Tyr Phe Val 
450 

atg tec gcg 
Met Ser Ala 

465 
atg gtc ggc 
Met Val Gly 
480 

tat gcg age 
Tyr Ala Ser 

teg ctg ate 
Ser Leu He 

aag aag ate 
Lys Lys He 
530 

aag ate ttc 
Lys He Phe 

545 
cag ate cgc 
Glc He Arg 
560 

gaa ate ctg 
Glu He Leu 

ace gat gcg 
Thr Asp Ala 

gac tac gtg 
Asp Tyr Val 
610 

gee gcg aag 
Ala Ala Lys 

625 
gcg ccg aac 
Ala Pro Asn 
640 

cgc gac tee 
Arg Asp Ser 

ctg ttc att 



etc gee 
Leu Ala 

aac cgc 
Asn Arg 

cgc aac 
Arg Asn 

gag aag 
Glu Lys 
500 
ggt ttc 
Gly Phe 
515 

cac ctg 
His Leu 

aag gcc 
Lys Ala 

gac egt 
Asp Arg 

ccg caa 
Pro Gin 
580 
ate ggc 
He Gly 
595 

aag cgc 
Lys Arg 

gtg etc 
Val Leu 

aat cac 
Asn His 

gtc gtc 
Val Val 
660 
teg age 



gcg aac 
Ala Asn 

gat ttc 
Asp Phe 
470 
ctg atg 
Leu Met 
485 

ctg tgg 
Leu Trp 

cgc gac 
Arg Asp 

teg aac 
Ser Asn 

ggc aag 
Gly Lys 
550 
tec gca 
Ser Ala 
565 

ecc gag 
Pro Glu 

att ccg 
He Pro 

ggc gcc 
Gly Ala 

ggc ggc 
Gly Gly 
630 
ate acg 
He Thr 
645 

gac aag 
Asp Lys 



ggc ate gag acg 
Gly He Glu Thr 
455 

ccg aac ggt gtc 
Pro Asn Gly Val 



gac cat 
Asp His 

ccg ggc 
Pro Gly 

ggt ccg 
Gly Pro 
520 
ctg teg 
Leu Ser 
535 

ctg atg 
Leu Met 

cgc tac 
Arg Tyr 

aac cgc 
Asn Arg 

cgc ecc 
Arg Pro 
600 
gcg cat 
Ala His 
615 

acg gac 
Thr Asp 



ccg ggc 
Pro Gly 
490 
cgc ggc 
Arg Gly 
505 

ttc cgc 
Phe Arg 

cgc ate 
Arg He 

aag ecc 
Lys Pro 

gtg cag 
Val Gin 
570 
ate gtg 
He Val 
585 

gag ate 
Glu He 

acg cgc 
Thr Arg 

gtc gtg 
Val Val 



ggc teg acg ate 
Gly Ser Thr He 
650 

gac tgc cgc acg 
Asp Cys Arg Thr 
665 

age gcg acg atg ccg acc 



1633 



1681 



1729 



1777 



1825 



1873 



1921 



1969 



2017 



2065 



2113 



2161 



2209 



2257 



2305 
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Phe Asp His Pro Asn Leu Phe He Set Ser Ser Ala Thr Met Pro Thr 

670 675 680 

gtc ggt acc gta aac gtg acg ctg acg ate gcc gcg etc gcg ctg egg 2353 
Yal 61y Thr Val Asn Val Thr Leu Thr lie Ala Ala Leu Ala Leu Arg 

685 690 695 

atg teg gac acg ctg aag aag gaa gtc tgaec gtg egg aaa tct act etc 2403 
Met Ser Asp Thr Leu Lys Lys Glu Val Val Arg Lys Ser Thr Leu 

700 705 710 

act ttc etc ate gcc ggc tge etc gcg ttg ccg ggc ttc gcg cgc gcg 2451 
Thr Phe Leu He Ala Gly Cys Leu Ala Leu Pro Gly Phe Ala Arg Ala 

715 720 725 

gcc gat gcg gcc gat c 2467 
Ala Asp Ala Ala Asp 
730 



<210> 2 
<211> 168 
<212> PRT 

<213> Burkhorderia cepacia 



<400> 2 



Met 


His 


Asn 


Asp 


Asn 


Thr 


Pro His 


Ser Arg Arg His Gly 


Asp Ala Ala 


1 








5 






10 


15 


Ala 


Ser 


Gly 


He 


Thr 


Arg 


Arg Gin 


Trp Leu Gin Gly Ala 


Leu Ala Leu 








20 








25 


30 


Thr 


Ala 


Ala 


Gly 


Leu 


Thr 


Gly Ser 


Leu Thr Leu Arg Ala 


Leu Ala Asp 






35 








40 


45 




Asn 


Pro 


Gly 


Thr 


Ala 


Pro 


Leu Asp 


Thr Phe Met Thr Leu 


Ser Glu Ser 




50 










55 


60 




Leu 


Thr 


Gly 


Lys 


Lys 


Gly 


Leu Ser 


Arg Val He Gly Glu 


Arg Leu Leu 


65 










70 




75 


80 


61n 


Ala 


Leu 


Gin 


Lys 


Gly 


Ser Phe 


Lys Thr Ala Asp Ser 


Leu Pro Gin 










85 






90 


95 


Leu 


Ala 


Gly 


Ala 


Leu 


Ala 


Ser Gly 


Ser Leu Thr Pro Glu 


Gin Glu Ser 








100 








105 


110 


Leu 


Ala 


Leu 


Thr 


He 


Leu 


Glu Ala 


Trp Tyr Leu Gly He 


Val Asp Asn 






115 








120 


125 




Val 


Val 


He 


Thr 


Tyr 


Glu 


Glu Ala 


Leu Met Phe Gly Val 


Val Ser Asp 




130 










135 


140 




Thr 


Leu 


Val 


He 


Arg 


Ser 


Tyr Cys 


Pro Asn Lys Pro Gly 


Phe Trp Ala 


145 










150 




155 


160 


Asp 


Lys 


Pro 


He 


Glu 


Arg 


Gin Ala 







165 
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<210> 3 
<211> 539 
<212> PRT 

<213> Burkhorderia cepacia 



<400> 3 



Met 


Ala 


Asp 


Thr 


Asp 


Thr 


Gin 


Lys 


Ala 


Asp Yal 


Yal Yal Yal Gly 


Ser 


1 








5 










10 


15 




Gly 


Yal 


Ala 


Gly 


Ala 


He 


Yal 


Ala 


His 


Gin Leu 


Ala Met Ala Gly 


Lys 








20 










25 




30 




Ala 


Yal 


lie 


Leu 


Leu 


Glu 


Ala 


Gly 


Pro 


Arg Met 


Pro Arg Trp Glu 


He 






35 










40 






45 




Yal 


Glu 


Arg 


Phe 


Arg 


Asn 


Gin 


Pro 


Asp 


Lys Met 


Asp Phe Met Ala 


Pro 




50 










55 








60 




Tyr 


Pro 


Ser 


Ser 


Pro 


Trp 


Ala 


Pro 


His 


Pro Glu 


Tyr Gly Pro Pro 


Asn 


65 










70 








75 




80 


Asp 


Tyr 


Leu 


He 


Leu 


Lys 


Gly 


Glu 


His 


Lys Phe 


Asn Ser Gin Tyr 


He 










85 










90 


95 




Arg 


Ala 


Yal 


Gly 


Gly 


Thr 


Thr 


Trp 


His 


Trp Ala 


Ala Ser Ala Trp 


Arg 








100 










105 




110 




Phe 


He 


Pro 


Asn 


Asp 


Phe 


Lys 


Met 


Lys 


Ser Yal 


Tyr Gly Yal Gly 


Arg 






115 










120 






125 




Asp 


Ti-p 


Pro 


He 


Gin 


Tyr 


Asp 


Asp 


Leu 


Glu Pro 


rr% fw% A 1 k 

Tyr Tyr Gin Arg 


Ala 




130 










135 








140 




Glu 


Glu 


Glu 


Leu 


Gly 


Yal 


Trp 


Gly 


Pro 


Gly Pro 


Glu Glu Asp Leu 


Tyr 


145 










150 








155 




160 


Ser 


Pro 


Arg 


Lys 


Gin 


Pro 


Tyr 


Pro 


Met 


Pro Pro 


Leu Pro Leu Ser 


Phe 










165 










170 


175 




Asn 


Glu 


Glu 


Thr 


He 


Lys 


Thr 


Ala 


Leu 


Asn Asn 


Tyr Asp Pro Lys 


Phe 








180 










185 




190 




His 


Yal 


Yal 


Thr 


Glu 


Pro 


Yal 


Ala 


Arg 


Asn Ser 


Arg Pro Tyr Asp 


Gly 






195 










200 






205 




Arg 


Pro 


Thr 


Cys 


Cys 


Gly 


Asn 


Asn 


Asn 


Cys Met 


Pro He Cys Pro 


He 




210 










215 








220 




Gly 


Ala 


Met 


Tyr 


Asn 


Gly 


He 


Yal 


His 


Yal Glu 


Lys Ala Glu Arg 


Ala 


225 










230 








235 




240 


Gly 


Ala 


Lys 


Leu 


He 


Glu 


Asn 


Ala 


Yal 


Yal Tyr 


Lys Leu Glu Thr 


Gly 










245 










250 


255 




Pro 


Asp 


Lys 


Arg 


He 


Yal 


Ala 


Ala 


Leu 


Tyr Lys 


Asp Lys Thr Gly 


Ala 








260 










265 




270 




Glu 


His 


Arg 


Yal 


Glu 


Gly 


Lys 


Tyr 


Phe 


Yal Leu 


Ala Ala Asn Gly 


He 






275 










280 






285 




Glu 


Thr 


Pro 


Lys 


He 


Leu 


Leo 


Met 


Ser 


Ala Asn 


Arg Asp Phe Pro 


Asn 
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290 




295 










300 










Gly 


Val 


Ala 


Asa Ser Ser Asp 


Met 


Val 


Gly 


Arg 


Asn 


Leu 


Met 


Asp 


His 


305 






310 








315 










320 


Pro 


Gly 


Thr 


Gly Val Ser Phe 


Tyr 


Ala 


Ser 


Glu 


Lys 


Leu 


Trp 


Pro 


Gly 








325 






330 










335 




Arg 


Gly 


Pro 


Gin Glu Met Thr 


Ser 


Leu 


He 


Gly 


Phe 


Arg 


Asp 


Gly 


Pro 








340 




345 










350 






Phe 


Arg 


Ala 


Thr Glu Ala Ala 


Lys 


Lys 


He 


His 


Leu 


Ser 


Asn 


Leu 


Ser 






355 




360 










365 








Arg 


He 


Asp 


Gin Glu Thr Gin 


Lys 


He 


Phe 


Lys 


Ala 


Gly 


Lys 


Leu 


Met 




370 




375 










380 










Lys 


Pro 


Asp 


Glu Leu Asp Ala 


Gin 


He 


Arg 


Asp 


Arg 


Ser 


Ala 


Arg 


Tyr 


385 






390 








395 










400 


Val 


Gin 


Phe 


Asp Cys Phe His 


Glu 


He 


Leu 


Pro 


Gin 


Pro 


Glu 


Asn 


Arg 








405 






410 










415 




He 


Val 


Pro 


Ser Lys Thr Ala 


Thr 


Asp 


Ala 


He 


Gly 


He 


Pro 


Arg 


Pro 








420 




425 










430 






Glu 


lie 


Thr 


Tyr Ala He Asp 


Asp 


Tyr 


Val 


Lys 


Arg 


Gly 


Ala 


Ala 


His 






435 




440 










445 








Thr 


Arg 


Glu 


Val Tyr Ala Thr 


Ala 


Ala 


Lys 


Val 


Leu 


Gly 


Gly 


Thr 


Asp 




450 




455 










460 










Val 


Val 


Phe 


Asn Asp Glu Phe 


Ala 


Pro 


Asn 


Asn 


His 


He 


Thr 


Gly 


Ser 


465 






470 








475 










480 


Thr 


lie 


Uet 


Gly Ala Asp Ala 


Arg 


Asp 


Ser 


Val 


Val 


Asp 


Lys 


Asp 


Cys 








485 






490 










495 




Arg 


Thr 


Phe 


Asp His Pro Asn 


Leu 


Phe 


He 


Ser 


Ser 


Ser 


Ala 


Thr 


Met 








500 




505 










510 






Pro 


Thr 


Val 


Gly Thr Val Asn 


Val 


Thr 


Leu 


Thr 


He 


Ala 


Ala 


Leu 


Ala 






515 




520 










525 








Leu 


Arg 


Met 


Ser Asp Thr Leu 


Lys 


Lys 


Glu 


Val 













530 535 



<210> 4 
<211> 27 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 4 

Val Arg Lys Ser Thr Leu Thr Phe Leu He Ala Gly Cys Leu Ala Leu 

1 5 10 15 

Pro Gly Phe Ala Arg Ala Ala Asp Ala Ala Asp 
20 25 
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<210> 5 

<211> 16 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 5 

Ala Asp Ala Ala Asp Pro Ala Leu Val Lys Arg Gly Glu Tyr Leu Ala 
15 10 15 

<210> 6 

<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

gcggatgcgg cggat 15 

<210> 7 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

cgccagatat tcgcc 15 

<210> 8 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

ccggcgctgg tgaaacgc 18 



<210> 9 
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<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

cccaagcttg ggccgatacc gatacgca 

<210> 10 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

gagaagcttt ccgcacggtc agacttcc 

<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

catgccatgg cacacaacga caacact 

<210> 12 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

cccaagcttg ggtcagactt ccttcttcag c 
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